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Jefferson County SMP:Jefferson County SMP:
An Update in ProgressAn Update in Progress

Project HistoryProject History

1989 SMP 1989 SMP 
Currently on the booksCurrently on the books

2000 Draft SMP (CZM $)2000 Draft SMP (CZM $)
TalaTala to Kala shoreline studyto Kala shoreline study
Never adoptedNever adopted

2003 2003 –– 2005 Shoreline Inventory (CZM $)2005 Shoreline Inventory (CZM $)
2005 2005 –– 2007 Comprehensive Update2007 Comprehensive Update
WAC = 2011 Update 

Jefferson County, WA:  
Nearly 600 miles of 
shoreline under SMP 
jurisdiction

WAC = 2011 Update 



Forming a Restoration Planning Forming a Restoration Planning 
Partnership for MultiPartnership for Multi--Scale AnalysisScale Analysis

Collaboration by DesignCollaboration by Design

Jefferson CountyJefferson County
ESA AdolfsonESA Adolfson
Battelle Marine Science LaboratoryBattelle Marine Science Laboratory
Ecology Ecology 



Restoration Planning for Restoration Planning for 
SMP UpdatesSMP Updates
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Restoration Prioritization for Local Restoration Prioritization for Local 
and Regional Shoreline Master and Regional Shoreline Master 
Programs: A Case Study from Programs: A Case Study from 
Jefferson County, WashingtonJefferson County, Washington

Heida L. Diefenderfer, Ron M. Thom, Heida L. Diefenderfer, Ron M. Thom, 
Kathryn L. Sobocinski, Chris W. May, Susan L. Southard, Kathryn L. Sobocinski, Chris W. May, Susan L. Southard, 

Amy B. Borde, Chaeli Judd, John Vavrinec IIIAmy B. Borde, Chaeli Judd, John Vavrinec III

Battelle Marine Sciences Laboratory Battelle Marine Sciences Laboratory 
Sequim, WashingtonSequim, Washington



PurposePurpose

Master programs shall also include policies that promote restoraMaster programs shall also include policies that promote restoration tion 
of ecological functions, as provided in WAC of ecological functions, as provided in WAC 173173--2626--201201 (2)(f), (2)(f), 
where such functions are found to have been impaired based on where such functions are found to have been impaired based on 
analysis described in WAC analysis described in WAC 173173--2626--201201 (3)(d)(i). (3)(d)(i). 

--WAC 173WAC 173--2626--201(2)(c)201(2)(c)

Specifically:Specifically:
Identify degraded areas, impaired ecological functions, and siteIdentify degraded areas, impaired ecological functions, and sites s 
with potential for restoration; with potential for restoration; 
Establish overall goals and priorities for restoration of degradEstablish overall goals and priorities for restoration of degraded ed 
areas and impaired ecological functions.areas and impaired ecological functions.

--Chapter 173Chapter 173--26 WAC, shoreline management guidelines26 WAC, shoreline management guidelines

Battelle Marine Sciences Laboratory



Definitions: Available StrategiesDefinitions: Available Strategies
CreationCreation –– bringing into being a new bringing into being a new 
ecosystem that previously did not ecosystem that previously did not 
exist on the siteexist on the site

EnhancementEnhancement –– any improvement of any improvement of 
a structural or functional attribute a structural or functional attribute 

RestorationRestoration –– return of an ecosystem return of an ecosystem 
to a close approximation of its to a close approximation of its 
previously existing condition previously existing condition 

ConservationConservation –– maintenance of maintenance of 
biodiversitybiodiversity

ProtectionProtection –– exclusion of activities exclusion of activities 
that may negatively affect the that may negatively affect the 
systemsystem

Battelle Marine Sciences Laboratory



Overview and Principles of ApproachOverview and Principles of Approach

Uses a Uses a conceptual modelconceptual model that provides a scientifically defensible that provides a scientifically defensible 
framework framework 
Uses ecologically relevant Uses ecologically relevant spatial scalesspatial scales
Considers Considers hydrologic contexthydrologic context
Focuses on Focuses on existing quantitative GIS data existing quantitative GIS data (state, tribal, and local (state, tribal, and local 
county sources)county sources)
Uses Uses simplesimple scoringscoring; minimum interpretation = maximum ; minimum interpretation = maximum 
consistencyconsistency
Scoring is guided by Scoring is guided by quantitative dataquantitative data: Critical parameter values are : Critical parameter values are 
derived from literature or percentile distributions of dataderived from literature or percentile distributions of data
The probability of success of a project, and appropriate The probability of success of a project, and appropriate 
strategies, are dependent on the strategies, are dependent on the level of disturbancelevel of disturbance at site and at site and 
landscape scaleslandscape scales

Battelle Marine Sciences Laboratory



Simple Conceptual Model for Simple Conceptual Model for 
Jefferson County ShorelinesJefferson County Shorelines

Controlling Factors
•Wave Energy/Disturbance
•Light
•Substrate
•Sediment Supply
•Depth/Slope
•Hydrology
•Water Properties

Stressors
•Roads
•Fish Barriers
•Armoring
•Land Use
•High Risk Septic
•Marinas
•Shoreline Modifications (launch

ramps, docks, stairs, jetties)
•Aquaculture
•Shellfish closure
•Fill
•Dredge
•Diking

Ecological Functions
•Forage Fish Spawning
•Geoducks
•Rare Plants
•Wetlands
•Eelgrass, Algae

Battelle Marine Sciences Laboratory



Analysis at Multiple ScalesAnalysis at Multiple Scales

WatershedWatershed –– Based on Washington State Department Based on Washington State Department 
of Ecology, Stanley et al., 2006of Ecology, Stanley et al., 2006
Drift Cell ReachDrift Cell Reach –– Delineated by Jim Delineated by Jim JohannessenJohannessen for for 
Adolfson Assoc., Inc., 2006Adolfson Assoc., Inc., 2006
ShoreZone UnitShoreZone Unit –– ShoreZone, Washington ShoreZone, Washington 
Department of Natural Resources, 2001Department of Natural Resources, 2001

Battelle Marine Sciences Laboratory



ScalesScales
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Geomorphic Classification of Geomorphic Classification of 
Jefferson County ShorelinesJefferson County Shorelines

Low BankLow Bank
High BluffHigh Bluff
Barrier Barrier 
LagoonLagoon
Rocky ShoreRocky Shore
River (Estuarine) DeltasRiver (Estuarine) Deltas
EmbaymentsEmbayments

cf. Shipman, H.  2004.  Developing a geomorphic typology for thecf. Shipman, H.  2004.  Developing a geomorphic typology for the Puget Sound Puget Sound 
shoreline.  Discussion paper (draft).  Washington State Departmeshoreline.  Discussion paper (draft).  Washington State Department of nt of 
Ecology/PSNERP Nearshore Science Team, 2004. Ecology/PSNERP Nearshore Science Team, 2004. 

Battelle Marine Sciences Laboratory



Stressor Scoring ExampleStressor Scoring Example
Raw Data 
Summary 

Stressor Data 
Source 

Data 
Processing 
Description 

Scoring 

Mean Min Max

Notes 

Roads DNR 
and 
Jefferson 
County 

The roads 
layer is a 
combination 
of two roads 
data sets that 
encompassed 
paved and 
non-paved 
roads in 
Jefferson 
County 

Length of 
road per 
upland 
area of 
SZU 

.0018 0 .0175 Normalized 
score 0-5 

Docks Point No 
Point 
Treaty 
Council 

GIS layer 
describing 
shoreline 
modifications 

Feature 
per reach 

0.39 0 26 Counted 
number of  
docks/piers; 
normalized 
score 0-5. 

 

Battelle Marine Sciences Laboratory



Functions Scoring ExampleFunctions Scoring Example

 Scores 
 1 3 5 
Herring Spawning, 
Herring Holding, Surf 
Smelt Spawning, Sand 
lance Spawning, 
Geoducks 

If not 
present 

N/A If present 

Rare Plants, Wetlands If not 
present 

If present N/A 

Eelgrass, Bull Kelp, 
Intertidal Macroalgae 

If not 
present 

If patchy If 
continuous

 

Battelle Marine Sciences Laboratory



Jefferson County ScoringJefferson County Scoring

Battelle Marine Sciences Laboratory



Elements of the Watershed Elements of the Watershed 
Condition IndexCondition Index

1) hydro1) hydro--roadroad intersections;intersections;
2)2) riparian score, includes elements such as bank riparian score, includes elements such as bank 

erosion anderosion and riparian vegetationriparian vegetation
3) hydrological alterations score, e.g. alterations to 3) hydrological alterations score, e.g. alterations to 

delivery, movement, and loss of water (Stanley delivery, movement, and loss of water (Stanley 
et al. 2005, 2006);et al. 2005, 2006);

4) percent forest cover;4) percent forest cover;
5) road density.5) road density.

Battelle Marine Sciences Laboratory



Basis of Prioritization in Ecological Theory

#1 Restoration to historic condition
#2 Enhancement of selected attributes
#3 Creation of new ecosystem

highly disturbed site,
but adjacent systems
are relatively small

#1 Enhancement of selected attributes
#2 Creation of new ecosystem

highly degraded site,
urbanized region

Restoration to 
historic condition

not greatly disturbed,
but region lacks a large
number of natural wetlands

Restoration to 
Predisturbance condition

Degree of  Disturbance of Landscape

D
eg

re
e 

of
  D

is
tu

rb
an

ce
 

of
 R

es
to

ra
tio

n 
Si

te

little or no disturbance at site,
landscape still intact

low

lo
w

hi
gh

high

•Shreffler & Thom, 1993.  Report to Washington DNR, Olympia, WA. 
•Thom et al., 2005.  Restoration Ecology 13(1):193-203.
•cf. National Research Council, 1992.  Restoring Aquatic Ecosystems.
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Application to Shoreline Restoration Application to Shoreline Restoration 
PlanningPlanning

High
Management Area 

Disturbance

Moderate
Management Area 

Disturbance

Low
Management Area 

Disturbance

I
Enhance

H
Conserve
Enhance
Restore

G
Conserve
Preserve

Low
Site 

Disturbance

F
Enhance
Create
Restore

E
Conserve
Enhance
Create
Restore

D
Enhance
Restore
Preserve

Moderate
Site 

Disturbance

C
Enhance
Create

B
Enhance
Create
Restore

A
Restore
Enhance
Create

High
Site 

Disturbance

High
Management Area 

Disturbance

Moderate
Management Area 

Disturbance

Low
Management Area 

Disturbance

I
Enhance

H
Conserve
Enhance
Restore

G
Conserve
Preserve

Low
Site 

Disturbance

F
Enhance
Create
Restore

E
Conserve
Enhance
Create
Restore

D
Enhance
Restore
Preserve

Moderate
Site 

Disturbance

C
Enhance
Create

B
Enhance
Create
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A
Restore
Enhance
Create

High
Site 

Disturbance
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Example Division of Sites by Example Division of Sites by 
Management StrategyManagement Strategy

Battelle Marine Sciences Laboratory



Summary of ApproachSummary of Approach

Controlling factors approach Controlling factors approach –– sciencescience--based, based, 
defensibledefensible

Based on current, groundBased on current, ground--truthedtruthed field data and field data and 
widely available sourceswidely available sources

Allows scaleAllows scale--able analyses, which may be able analyses, which may be 
combined for regional landscape analysiscombined for regional landscape analysis

Provides prioritization frameworkProvides prioritization framework

Interpretation of individual metric scores enables Interpretation of individual metric scores enables 
identification of problem areasidentification of problem areas

Battelle Marine Sciences Laboratory



Characterizing Watershed Processes Characterizing Watershed Processes 
for Freshwater Ecosystemsfor Freshwater Ecosystems

Stephen Stanley, Dept. of EcologyStephen Stanley, Dept. of Ecology



Methods for Unaltered AreasMethods for Unaltered Areas

Process:Process: DeliveryDelivery , , Movement Movement , &  , &  LossLoss of Waterof Water

Shallow Sub-surface Flow

Surface storage

Vertical & Lateral  
Sub-surface Flow

Rainfall, Rainfall, 
Snowmelt, & Snowmelt, & 
GroundwaterGroundwater

Infiltration
Infiltration

PercolationPercolation

Recharge

RechargeStorage
Storage

Discharge

Discharge

Stream & ground water Stream & ground water 
flow out of basinflow out of basin

EvapotranspirationEvapotranspiration
EvaporationEvaporation

Precipitation

Vegetation

Topography

Soils

Surficial
Geology

Controls



Describe Components, Controls & Describe Components, Controls & 
Key AreasKey Areas



Models for ScoringModels for Scoring

Importance of a subImportance of a sub--basin in the hydrologic process = basin in the hydrologic process = 

Importance of subImportance of sub--basin for surface water + importance subbasin for surface water + importance sub--basin for basin for 
groundwater + importance of subgroundwater + importance of sub--basin in basin in evapotranspirationevapotranspiration

Model 1 = (Precipitation + Timing of Water Delivery + Surface StModel 1 = (Precipitation + Timing of Water Delivery + Surface Storage) + orage) + 
(Precipitation + Recharge + Discharge)] + ((Precipitation + Recharge + Discharge)] + (EvapotranspirationEvapotranspiration))

Model 1 = Model 1 = 
CH1*[W1* [P1 + (HU1 + HU2 + HU3 + HU4 + HU5 + HU6)] +  CH1*[W1* [P1 + (HU1 + HU2 + HU3 + HU4 + HU5 + HU6)] +  
CH2*[WH2 * [P1 + (HU7 + HU8 + HU9 + HU10)]]CH2*[WH2 * [P1 + (HU7 + HU8 + HU9 + HU10)]]



Models for Scoring Important AreasModels for Scoring Important Areas

Hydrologic 
Process

Component of 
process being 

modeled

Element of 
Process Variable

Surface Water

DeliveryDelivery PrecipPrecip
PatternsPatterns

PP11 rating of amount of precipitation rating of amount of precipitation 
in subin sub--basin relative to average basin relative to average 
precipitation in watershedprecipitation in watershed

DeliveryDelivery
Timing of Timing of 

Water Water 
deliverydelivery

HUHU11 rating for  area of snow rating for  area of snow 
dominated zonedominated zone
HUHU22 rating for area of rain on snow rating for area of rain on snow 
zonezone

MovementMovement Surface Surface 
StorageStorage

HUHU33 rating for area of rating for area of depressionaldepressional
wetlandswetlands

Surface Surface 
StorageStorage

HUHU44 rating for unconfined floodplain rating for unconfined floodplain 
HUHU55 rating for moderately confined rating for moderately confined 
floodplain floodplain 
HUHU66 rating for confined floodplain rating for confined floodplain 



Models for Scoring Important AreasModels for Scoring Important Areas
Variable Data Layers for GIS 

Surface Water

PP11 rating of amount of precipitation in subrating of amount of precipitation in sub--basin relative to average basin relative to average 
precipitation in watershedprecipitation in watershed PrecipitationPrecipitation

HUHU11 rating for  area of snow dominated zonerating for  area of snow dominated zone
HUHU22 rating for area of rain on snow zonerating for area of rain on snow zone RainRain--onon--snow snow 

HUHU33 rating for area of rating for area of depressionaldepressional wetlands (<2% includes   wetlands (<2% includes   
riverineriverine depressionaldepressional) ) 

HUHU44 rating for unconfined floodplain rating for unconfined floodplain 
HUHU55 rating for moderately confined floodplain rating for moderately confined floodplain 
HUHU66 rating for confined floodplain rating for confined floodplain 

WetlandsWetlands
Hydric soilsHydric soils
SSHIAP confinement dataSSHIAP confinement data
SSHIAP confinement dataSSHIAP confinement data

GroundwaterGroundwater

PP11 rating of amount of precipitation in subrating of amount of precipitation in sub--basin relative to average basin relative to average 
precipitation in watershedprecipitation in watershed PrecipitationPrecipitation

HUHU77 rating for areas of high permeabilityrating for areas of high permeability GeologyGeology

HUHU88 rating for high perm deposit adjoining  unconfined rating for high perm deposit adjoining  unconfined 
floodplainfloodplain

HUHU99 rating for high perm deposit adjoining moderately rating for high perm deposit adjoining moderately 
confined  floodplainconfined  floodplain

HUHU1010 rating high perm deposit adjoining  confined              rating high perm deposit adjoining  confined              
floodplainfloodplain

Geology and Geology and 
SSHIAP confinement dataSSHIAP confinement data



Models for Scoring AlterationsModels for Scoring Alterations
HydrologicHydrologic

ProcessProcess

Component of Component of 
process being process being 

modeledmodeled

Element of Element of 
ProcessProcess VariableVariable

Surface Surface 
WaterWater

DeliveryDelivery Timing of Timing of 
Water delivery Water delivery 

HAHA11 rating of loss of forest in snow rating of loss of forest in snow 
dominated zone dominated zone 
HAHA22 rating of loss of forest in rain on rating of loss of forest in rain on 
snow zonesnow zone
HAHA33 rating of loss of forest in rain rating of loss of forest in rain 
dominated areasdominated areas
HAHA44 rating of impervious surface in subrating of impervious surface in sub--
basinbasin

MovementMovement
HAHA55 rating of wetland alteration, urban rating of wetland alteration, urban 
HAHA66 rating of wetland alteration, rating of wetland alteration, 
rural/agriculture rural/agriculture 

HAHA77 rating of floodplain loss unconfined rating of floodplain loss unconfined 
floodplainfloodplain
HAHA88 rating of floodplain loss mod. conf. rating of floodplain loss mod. conf. 
floodplainfloodplain
HAHA99 rating of floodplain  loss confined rating of floodplain  loss confined 
floodplainfloodplain

Surface Storage Surface Storage 
(loss of (loss of 
wetlands/ wetlands/ 
floodplains)floodplains)



Models for Scoring AlterationsModels for Scoring Alterations
Variable Data Layers for GIS 
Surface WaterSurface Water

HAHA11 loss of forest in snow dominated zone loss of forest in snow dominated zone 
HAHA22 loss of forest in rain on snow zoneloss of forest in rain on snow zone
HAHA33 loss of forest in rain dominated areasloss of forest in rain dominated areas
HAHA44 effective impervious surface in subeffective impervious surface in sub--basinbasin

Precipitation zonesPrecipitation zones
Land useLand use

HAHA55 wetland alteration, urban wetland alteration, urban 
HAHA66 wetland alteration, rural/agriculture wetland alteration, rural/agriculture 

WetlandsWetlands
Land useLand use

HAHA77 floodplain loss unconfined floodplainfloodplain loss unconfined floodplain
HAHA88 floodplain loss mod. conf. floodplainfloodplain loss mod. conf. floodplain
HAHA99 floodplain loss confined floodplainfloodplain loss confined floodplain

Land useLand use
SSHIAP confinement dataSSHIAP confinement data

GroundwaterGroundwater

HAHA1010 impervious cover on low perm depositsimpervious cover on low perm deposits
HAHA1111 impervious cover on high perm deposits impervious cover on high perm deposits 
HAHA1212 loss of forest on low perm depositsloss of forest on low perm deposits
HAHA1313 loss of forest on high perm deposits      loss of forest on high perm deposits      

GeologyGeology
Land useLand use

HAHA1414 loss of forest  adjacent to unconfined floodplainsloss of forest  adjacent to unconfined floodplains
HAHA1515 loss of forest  adjacent to moderately confined loss of forest  adjacent to moderately confined 

floodplainsfloodplains
HAHA1616 loss of forest  adjacent to confined floodplainloss of forest  adjacent to confined floodplain

Land useLand use
SSHIAP confinement dataSSHIAP confinement data

EvapotranspirationEvapotranspiration

HAHA1717 relative amount of impervious surface in subrelative amount of impervious surface in sub-- basin basin Land useLand use



Example of Scoring for Example of Scoring for 
Jefferson County Jefferson County 

Water Flow ProcessesWater Flow Processes



Jefferson County  Jefferson County  -- Watershed Analysis Units Watershed Analysis Units 
First DraftFirst Draft



Jefferson Jefferson 
County County 

Final Final 
Watershed Watershed 
Analysis Analysis 

UnitsUnits



Jefferson Jefferson 
CountyCounty

Precipitation Precipitation 
TypesTypes



Jefferson Jefferson 
CountyCounty --
Important Important 

Areas Areas 
(unaltered (unaltered 
conditions)conditions)



Jefferson Jefferson 
CountyCounty ––

Alterations to Alterations to 
Important Important 

AreasAreas



Jefferson Jefferson 
CountyCounty

Final Final 
Alteration Alteration 
Scores by Scores by 

Analysis UnitAnalysis Unit



Jefferson Jefferson 
CountyCounty

Final Areas Final Areas 
for for 

Restoration Restoration 
and and 

Protection Protection 



Jefferson Jefferson 
CountyCounty

Final Final 
Alteration Alteration 
Scores by Scores by 

Analysis UnitAnalysis Unit


